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BELLCOMM, INC. TR-69~310-1

PREFACE

Appendix 2 contains the G-V traces, trajectory data
and pilot comments for each of 60 different entries simulated
in Phase 2. Appendix 3 contains similar data for the 44 entries
of Phase 3. Because of the gquantity of material involved and
because this level of detail may not be of .interest to the
majority of the readers, the appendices are bound separately.
The analysis of the data appears in the body of the technical

report.
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PILOT 1
EMS LUNAR NON-EXIT RANGE LIMIT PATTERN (7/22/68)
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PILOT 2
EMS LUNAR 3500 NM RANGE LIMIT PATTERN (7/22/68)
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FIGURE A2-3a - PHASE 2 CASE 14




sjusumo) 30TTd d¢-ZV¥ 2InbT4

‘9bueI 9yl POPUDIXD pur ISTTILD o0rviI] 9yl payesad sary pTnom

IV¥SA 3e s,b xoybTty pue pusil dn uy °*LYSA burssoxd adols ox@z pey I

€ LOTId

*1 3noge aq pInoys H wnwrutw 3aYyJ °HUTpudOSe VSN POSS0ID

I °*I¥SA 231032q 3snl TT3un 3T pI®ay pue s,6 *y 3Inogqe 3e 3no poalsadl I

¢ LOTId

‘unx 9y3x JO Isputeu
-ax ay3z b °p juezsuod moOTF I ‘A3TTTgedeo oburxr 396 03 DBUTQUWITO I93IIVY
*dn-33TT DBburtriox b * 3e ILVSA pessed I *SSOTFITNOTIITP OU BIdBM BIJYJ

T LOTId

T 3SYD - ¢ HSVHJ

NMOQ uOT3®3USTIO 3IITT b G0°
wu ‘0097 = JAONWNH

009°6- = A

sdy *0T1Z’9¢ A

0y



V1VQ A40103rvyl - 3¢-2v N9l

522 261 v SWY
v'e6 e 6°0¢- NV3W
‘ovy 8L gL Ly ‘08 6°L0L E€'v6- €25 19'92 4 96 ‘oLzoe SW3/S0S eVl
Ly ta4 80 (a4 0z Lot €90l- 8'0¢- £9'92 [4Y 9'G- ‘oLz9e SW3/sJs (24}
%44 oy g0 Y '8¢ 919 809 L6 £9'92 4 96 ‘oLese SW3/S2S (a4t
14 000001 - 14 000001 1Y ) 030 14 000 ‘00 1V
0L 90" 1vs 930 93
1H91 A NI, XYW, WN WN WN WN GNLIONOT | 3GNLILYT ‘930 300w 1011d
10 1y 09-01 ¥o¥Y3 J0¥¥3 NTONHE] TI9NY Sd4 J04INOD -15v)
ML J -3ONVY IINVY IINVY IONVY Hivg-1Hor1y | ALIJOWA
Sw3 101 -$S0¥) -NMOa SILYNIQY00D 1398Y1
N i EN I & N G &N =D G R S AR AR AR B S e .




o
-

C = NMVNY WO~ OO

[=]
-

O -« N M < 1 O~ DO

[-]
-

C =N M BHOFrO®O

_===========================================
s 8 L 6 noa

61 3SV¥J 2 3SVHJ - Bp-2v N9

~

_:====:=========;====:====:=========:====:====;=========;==============;==::;====;===================;===================_
st 9t L S+~ +/ ¥2 sz se 2 8 8 ot £ 2E

£ v w«, 8 6 a2 € gE Ve oF Tvm
e - e P _ { )LIX3-NON

?EEEEEEEEEEEEEEEEEEEE I
S 9 L 8 6 ot ﬂoan

(89/22/L) NY3LLVd 1IWI7 39NVY LI XF-NON ¥vNNT SW3
€ 1071d

_:=:===_ _===:=== ==:=;==:=::::=:====:==:::====:====:=========:=======:=:====:==:=:====:=========:=======f

a1 (1 8F 61 02 12 22 € ¥ S 9 (2 B8 62 OE I 2 € g _SE 9 U
Cou st poce : $900-#0€0 VN
- =F Le { IWNoOSE

\
\

Mgy LT T TR g
S L 8 8 ot

(89/22/L) NY3LLVd LIWIT 39NVY WN 005€ dVNNT SW3

¢ 101id
_______________________==_____________"__________________:_n______:____________==_________________________m__________:__________=_==_____________________=_____=_____________________=______________=_______=_____________:_______
€7 0 st 9t i 61 02 2 %.NN g2 v MN\ 2 w1 & 8 ot g 28 ¢££ Qmwnm W(Ih?

{ JLIX3-NON

(89/22/L) NYALLVd LIWIT IONVY LIXI-NON dVNNT SW3 :.zww..ﬂm
T 101ld




s3usSwwo) 3IOTId dp-gZ¥ 92InbTJd

- reTjuszod sbuex jo dnpling oy3 Iojz ead H-moT ay3z paie[sp STUL
‘dn JO pe®3sSuTrT umop ‘ILVYSA burlssoxd pusajy xzood ® pey I *ILYSA burssoxd

STTYM PpUEB ©I0Joq JURISUOD SIOW puUR ISMOT U3 dAeY pInoys s,b aulL

€ LOTId

‘pus @2y3z o3 dn TInF sem I G°0 3INOQe JO b wWnWIUTW ® I9}IY ‘HbuTpusdse
b *z I9A0 ATIUYDBTITS ILVSA POSsSOIO pue b °¢ 3noge 3e 3no poOTaAST I

¢ 10T1Id

*dn-33TT TTnF sem

sdy *000‘0z burssed xo33e Ax3jus ayzx JO TI¥ ‘b °z-°T1 3 AI3us ay3z Jjo

IspuTewaI 9y3 ButAly ‘obuea sy3z o3eu 23Tnb 03 ybnous ybTy gOT FIOU PIP
Ing I¥YSA 03 b *z juejsuoco v maTF I ‘AI3ud 9bueI-HUOT ® ST STY3} SOUTIS

T LOTId

6T dS¥YD - ¢ HUSVHd

NMOQ uoT3®3USTIO 3IFTT b GO°

wu 0002 = IAONVYI
009°G6- = A
sd3 *012'9¢ = A

HE N G BN & B o I oGy T I N . B



Y1vQ AYOLIINVYL - Ip-2v J8N9IId

6'6€ goL oL SWY
L'pEL v'89- gviL- NV3IW
vES 9l 80 8't 8214 906 €09 0'69- £C°EE [4Y 96 ‘0Le9e SW3/838 €5t
"6€€ X4 Lo £y e 9'L81L 0'0€8- £'891- EEEE (44 9'G- ‘0Lz9e SW3/838 [4:1}
Y8 0z oL (4 LEL L'EzZL g'L9- S'90L- EE°EE 20 9SG ‘otege SW3/S3S L-GL
“14 000 ‘00T - '14.000°00T LV 030 030 "14 000 ‘007 1¥
0L 960" 1vS 9
1H9 114 A NI, XVWg WN WN WN VN 30NLIONOT | 3GNLILYT 930 aaow 10114
10 Ly 09-0L 40¥¥3 40¥Y3 OH3 TNy Sd 1041NOD -35%
WL 9 -39NVY JONVY 39NV JONVY Hivd-tHo14 | ALID0TIA
sw3 101 -$S0¥) -NMOQ SILYNIQH00D 139Y1
l N - Ak E B U S Eh BN SR N S l B EE B e




91 3SV¥J Z ISYHd - BS-2V N9

ot - U IR T ______________________________________________________m_______________==___________________________.___________________________________________ TR T
s - 9 L 8 6 o1 1 21 £ .St 9 Ly 81 61 02 1 & €2 ¥ Sse % 2 8 6. 0 g 28 £ vmwgm W<! E
0§ p - It

e _ - - - { JLIX3-NON
L -
9 -
S -9
b4 -
14 -
4 -
4 -
° -

(89/22/1) N¥ILLYd 1IWIT 39NVY LIX3-NON ¥¥NN1 SW3

€ 1071d
ot - ___=_________E__:“_:____________________________________________________:___=_________________________________________________________________=_==_==_=_____________________________________r
s _ Lty 81 61 02 12 ENM g2  v2 S2 9@ (e B8 62 OF 1€ 2& EE vmnOONM.SMWM<!.h
. . Rl e % ( InNOOSE
e - = —r ==
) - s By L
s - o . L=
y - - - N - = - Z9
3 - R \_ =] 2 ZSe—=1
z - NN X T2
o T —
(89/22/L) N¥3LIYd LIWIT 39NV WN 00SE ¥VYNN1 SW3
2 10114

ot - ____:______==_==_______:_______________________:___:__=__________________________ IV R LA T W AR
s - 8 8 01 “.M [4 B A4 v—m. st 9t : 8 L B’ 6 o 2 f£E vnoxm W<I LE
-] - ( )LIX3-NON
L -
s - "
: - ’
> -
£ - ’V/
2 -
4 -
° - QAL .

(89/22/L) N¥LLYd LIW17 39NV LIX3-NON ¥YNN1 SW3 g

'sdj "0LZ9E

1 101id




S3USUMOD JOTTd q6-gV 2anbTg

*TeT13usizod sbuex 3so00 sSTY3 ‘3eTJ 003 :LVYSA burssoro pusxl xood e pey I

£ LOTId

*3I0ys wu °QQ0g 3Inogqe aq
03 pojoadxa I -pus ay3z o031 dn TIny sem T ‘G°0 INOQR JO H WNWTUTW ® ISJIY
‘putpusose b *z I9A0 ATIYDITS IVSA POSSOID pue b *¢ 3nOge 3e N0 paTaadT I

¢ LOTId

*I¥SA 03 b 'y juelsuod

e DUTATI JO @TnI punoxb ayz SMOTTOJF @uUO JT sbuex sTylz I0F podadxs aq

ued STYL *3IOYsS IeF poOpPuURT I °€ PUR °g uasomilsq pauTewal s,b syl -sbuex
wnWTXew IOJ und ay3z JO JISpuTewsX 9yl I0J °2pniTiie STyl paurtejurtew pue dn
-33TT TINJ PSITO0X I ‘6 wnwrtutw butssed I93JV °G°0 b wnututw desy 03

uMop-33TT paTTox I ‘®buexr 103 BUuTqUITOo UT °*I¥SA 03 xotad 3sul

All

dn-3317 TInF burrrox ‘sseyd TeT3ITUTI 9yl JO 3sow b °*§ Fuelsuod MoOTF I

T LOTId

9T dSYO - T dSVHd

NMOd UOT3R3USTIO IITT b G0°

wu *006Z = FONWH
oom.ml = A
sd¥ °*012‘9¢ = A



V1iVQ AYOL33rVyL - 96-2V 34NIL4

o'volL 6L L'sol SWY
- 0'Lss 8'08- 0°'GpS- NVIW
L9 6l €0 534 i 850y 8'9L- 9°'86€- L9'Ly 0 9°G- ‘'0LZ9¢E SW3/838 €9l
‘€95 44 90 S'v ‘GBS 0'€09 e 2'965- 9Ly 20 9'G- ‘0129e SW3/s3S (41}
8vS £e €0 oy ‘£69 44 8'eL oo 9Ly 44 9'G ‘0L29e SW3/S3S 191
"14 000 ‘00T - '13.000°001 1Y - 03 "L4 000 007 LY
0L 960" 1vs 3
1H91 T4 A NIW, XYW, WN WN WN WN 30NLI9NOT | 34011V 93 00w 1011d
0 1y 09-01 0¥ Y3 40¥Y3 O¥Y3 e Sdi 104LNOD -35%9
WL o -39NVY IONVY JONVY 3ONVY Hivd-1Ho 14| AL120TIA
Sw3 w101 -$504) -NMOG SILYNIQY00D 139¥YL




o
-

C =N YW ®O0

o
-

O -~ N MmewOr oo

(-]
-

C = NMS OO0

L13S¥D 2 ISVHd - B9-2v N9l

AR AR O O ERERRf 1|t ________________________E__________=________:___:________________________________________=_______=_______==________________________________=_==_
6 ot 21 T8t Ll 81 6l 22 52 Lz 8 8 2

1 € vl .S L 12 g £ v2 S &R 3 o F o T
, e _ - ot _ { JLIX3-NON

(89/22/L) NY3LLYd LIWIT JONVY L1XF-NON dv¥NN1 SW1

¢ 1011d
________________________________________________________________________________==__=____=____________:_____________________________ﬁ__________.___________________________________:______________:________"________________"_________________________________________________________:__________________________________E____;w
S L 8 OF T 21 €1 yi st 81 L} 8 61 0 1@ 2 €2 ¥2 S 9 l2 8 6 O0f g ;& £ ¥  SE I L

0§’ s o St e ’ $900-#0£0 YW
- (] ( InNoOSE
(89/22/L) N¥3LLVd LIWIT 39NV WN 00s€ dvNNT SW3

¢ 107id
s LA ________________"_______________________=___==_==_ _______=______________=______________________________________________________________________m__________________________=______________________________________________________________________________=___=___=____=__=_
s 9 L o1 121 € n.mﬁw&.o_u-ﬂﬁaﬁmma..w\wmr«umomﬂ_mﬂﬂﬁo%w‘ipﬁn

{ )11X3-NON

(89/22/1) N¥ILLVd LIW1T JONVY L1)X3-NON ¥¥NN1 SW3 N e
1 107id




sjusumo) 3IOTTd d9-Z¥ 2anbTtdg

‘ob-o03-8buea yztm TeTIUS3Ood Sburi poyojzew 1 Axojzoslferl syz jo 3aed

3se] 9ay3z Io4 ‘I23eT s,b xomoT pe3zjztTwasd sary pInom LVSA 3e s,b IoybTH

¢ LOTId

*Jusuuod ON

¢ LOTId

*Kkxjus ay3 30
IopuTewal 3yl IO ‘°g-°z ‘D jueisuoo Afxesau e 3dey I Db ¢ 3 IVSA purssed
IV¥SA 03 zotad 3snl T13un *§ = 6 3doy I °*SSOTITNOTIIITP OU poOdUSTIAAXD I

A

T LOTId

LT dASYO -~ ¢ HSVHd

dn uoTjejusTtIo IFTT b S0°
wu *QSET = ADNVY

06¥°9- A
sdz *0T1Z‘9¢

A

- s N G Gy gu e G =y 8 B 8 an N U B M .



YivQ Ad0LO3MvYL - 99-2V 34N91IA

29 8'€ it SW¥
679 L'65 691" NVIW
Lve £ Lo €9 ‘L £vs £S5 [4% )44 0 6v'9- ‘0L29e SW3/82S €Ll
L6E oy L'l €9 R:74 169 L'€9 1°82 §'Z¢ [4Y 6v'9- 0L29e SW3/S3S L
Loy 6C 61 €9 ‘8¢ 1'69 9’19 gL §'ee o 6v'9- ‘otzoe SW3/80S L-LL
"14 000 ‘00T - 14000001 1V . . "14 000 ‘007 1V
0L 90 1vs, " 930 930
T IRY NIW XYW, WN WN WN 30NLI9NOY | 30NLILY] ‘930 aow 1071d
10 1v 09-01 O EE! y0¥Y3 RONEE! 15NV Sd4 10¥1NOD =N
L 9 -I9NVY I9NVY 9NV IINVY a1y | ALIQ0TIA
w3 viol -SS0¥) -NM0Q SILYNIQH00D 1393vL




PILOT 1
EMS LUNAR NON-EXIT RANGE LIMIT PATTERN (7/22/68)
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PILOT 2
EMS LUNAR 3500 NM RANGE LIMIT PATTERN (7/22/68)
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PILOT 3
EMS LUNAR NON-EXIT RANGE LIMIT PATTERN (7/22/68)
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FIGURE A2-7a - PHASE 2 CASE I8
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PILOT 1
EMS LUNAR NON-EXIT RANGE LIMIT PATTERN (7/22/68)
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PILOT 2

EMS LUNAR 3500 NM RANGE LIMIT PATTERN (7/22/68)

Mttt

< 2
>
huﬂuﬁ“

< >
o 33
ntusrhuthon

i

o—wamwroog

lllllllllll

1 20

ettt bbbt

\
VY
v\
o
« n
v
Y B
\
\
\

NRPA \

N
N
%{&"ﬂ
\\\?\"c

0

JE

§§a

huuuuhuﬂnnhnnuuhunuuhuduuhuﬂuuhnnuuhuﬂunhnnuuhuuuuhuﬂuuhnnnnhuﬂuuhnﬂun

PILOT 3
EMS LUNAR NON-EXIT RANGE LIMIT PATTERN (7/22/68)
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FIGURE A2-38a - PHASE 2 CASE 49
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PILOT 1
EMS LUNAR NON-EXIT RANGE LIMIT PATTERN (7/22/68)
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PILOT 2

EMS LUNAR 3500 NM RANGE LIMIT PATTERN (7/22/68)
PILOT 3

EMS LUNAR NON-EXIT RANGE LIMIT PATTERN (7/22/68)

FIGURE A2-40a - PHASE 2 CASE 51
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FIGURE A2-45a - PHASE 2 CASE 56
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FIGURE A2-57a - PHASE 2 CASE 68
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